An interpolation between the canonical partition functions of Bose, Fermi and Maxwell-Boltzmann statistics is proposed. This interpolation makes use of the properties of Jack polynomials and leads to a physically appealing interpolation between the statistical weights of the three statistics. This, in turn, can be used to define a new exclusion statistics in the spirit of the work of Haldane.
Haldane statistics, rests on the observation that in an assembly of N particles each of which can occupy M states, the number of states available to the N th particle after N − 1 particles have been distributed into various states is equal to M for a Bose system and M − (N − 1)
for a Fermi system. One can thus associate an effective dimension d lies in the fact that it not only reflects the nature of the statistics through g, taken to be a measure of the statistical interactions, but also enables one to unify the statistical weights associated with Bose and Fermi systems through the following formula
which for g = 0 and g = 1 clearly reduces to the familiar expressions for the statistical weights W B and W F associated with Bose and Fermi systems respectively. Thermodynamic properties of an ideal generalized gas specified by the statistical weight given in (1) have been investigated by a number of authors 2−4 .
The interpolation between Bose and Fermi statistics furnished by (1) is at the level of the total number of quantum states of N particles corresponding to Bose and Fermi statistics. It is therefore natural to seek an interpolation between the two at a finer level i.e. at the level of canonical partition functions. In this letter we propose one such interpolation based on Jack polynomials 9 . A signficant feature of this interpolation is that it not only encompasses Bose and Fermi statistics but also the "corrected" Maxwell-Boltzmann statistics.
This interpolation between the canonical partition functions of the three standard ideal gas statistics, in turn, leads to an interpolation between their statistical weights which, like (1), can be used to define an exclusion statistics in the spirit of Haldane's work.
In a recent work 10 it was shown that the Schur functions
class of symmetric polynomials in x 1 , · · · , x M of degree N indexed by the partitions λ of N, occupy a privileged position in all quantum statistics based on the permutation group . In particular, it was shown that, with the identification x i = e βǫ i , ǫ i being the single particle energies, the canonical partition functions for Bose and Fermi systems can be expressed in terms of a single Schur function correponding to the partitions λ = (N, 0, 0, · · ·) and
The canonical partition function for the "corrected" Maxwell-Boltzmann statistics is given by the familiar expression
with the N! in the denominator accounting for the "correction". We would like to emphasize here that the observation that the the canonical partition functions for Bose and Fermi systems can be expressed as in (1) and (2) 
the coefficient of m (1 N ) (x) in this expansion is N!, then c κλ (α) are polynomials in α with non negative integer coefficients. The monomial symmetric functions introduced above are defined as follows 11 .
The sum on the rhs of (6) is over all distinct permutations of (λ 1 , · · · , λ M ).
[2 ] For λ = (N, 0, 0, · · ·) the coefficients of expansion in (5) are explicitly known 12 and one has
[3 ] The value of J (N ) (x; α) for
Setting α = 1, 0, − 1 in (7), and using
respectively one obtains
Hence if we define
then, in view of (2) − (4), we have
Thus we find that the function defined in (13) interpolates between the canonical partition functions of the three standard statistics. Setting x i = 1 and using (8), one finds that the
as expected, interpolates between the statistical weights 
The interpolations furnished by (1) and (15) are clearly different. However, if we put γ = 1/α in (15), we find that it can be cast into the form
similar to that in (1).
Thus we find that Z α N given in (13) has a nice feature that it not only interpolates between the canonical partition functions of the three standard statistics but also leads to a physically appealing formula (17) for the statistical weight W α . The statistical weight is simply given by the product of the effective dimensions divided by N!. The picture underlying the effective dimensions is also consistent with physics. Statistical interactions owe their origin to the symmetry requirements imposed on the N particle wave function.
The deviations from the ideal gas law P V = NkT provide a quantitative measure of their strength and nature. In Fermi systems the, the anti symmetrization of the wavefunction leads to a repulsive statistical interaction and one expects the effective dimension to decrease with N. In Bose systems, symmetrization of the wavefunction gives rise to an attractive statistical interactions and one expects the associated effective dimension to increase with N. As for Maxwell-Boltzmann statistics, since no notion of symmetrization or anti symmetrization is involved and since the ideal gas law always holds, there are no statistical interactions and one expects the effective dimension to be independent of N. This is precisely what is borne out by the assignment of effective dimensions to the three statistics given above.
One can thus define a generalized statistics based on (17) with α as a measure of the statistical interactions consistent with the intuitive picture one has about the origin of these interactions. Thermodynamic consequences of this generalized statistics based on (17) can be worked out in much the same way as has been done for the one based on (1). The analysis turns out to be much simpler and one finds that, for arbitrary α, the mean number of particles N i in the state i is given by
where the positive or the negative sign on the rhs is to be taken depending α is negative or positive, and in the two cases one may speak of a Bose-like or a Fermi-like statistics. The chemical potential µ that enters (19) is to be determined by requiring that N = i N i . From the structure of (19) To compare the exclusion statistics based on (1) and (17) 
The corresponding formula for the statistical weights would, however, be devoid of any intuitive appeal. It is also remarkable the generalized statistics presented here automatically contains the "corrected" Maxwell-Boltzmann statistics (as opposed to the infinite or uncor-rected Maxwell-Boltzmann statistics) as a special case. We would also like to note that, for specific values of α, Jack polynomials can be viewed as zonal spherical functions on certain symmetric spaces and this perspective may lead to a deeper understanding of the generalized statistics which goes beyond simple combinatorial considerations.
